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Description 

Technical area 

Tlie present invention relates to a method and an 
arrangennent for synchronizing two or more individual 
communication networlcs of the time multiplex lype, in 
order to form a composito notworic thereof , said individ- 
ual communication networlts having nodes via which cy- 
clic transmission of time frames is performed, said time 
frames including time slots intended for data transmis- 
sion. 

Prior art. 

In avery fastnetworlc with a multidimensional topol- 
ogy, i.e. a network composed o1 several individual com- 
munication networks, a total synchronization is difficult 
to obtain. The frame repetition trequency must be the 
same over the whole network, but the individual com- 
munication networks can work with different clock and 
data rates. When the data transmission roaches a rato 
of an order of magnitude of Gigabit/s the amount of data 
in a node can grow very fast if the nods connects data 
between two communication networks and the supply 
of data from one of the networks is faster than the output 
of data on the other network. As a result buffering prob- 
lems can occur in such a node. 

Descriptbn of the invention. 

The object of the invention is to eliminate disadvan- 
tages of the kind indicated above in very fast networks 
with a multidimensional topology. 

The invention is leased upon the realization that this 
object can be attained, surprisingly enough, by eliminat- 
ing the need of phase synchronlzatton between the dif- 
ferent communication networks, and more particularly 
by dctcmnining, in tho method according to tho Inven- 
tion, the transmission rate of the individual conrvnunica- 
tion networks by 

forming a fixed Idle pattern, common to the compos- 
ite network, and a fixed triggering pattern, and 
adding said idle pattern to each time frame sent 
from a node, followed by said triggering pattern as 
a means for indneting a start for transmitting a next 
lime frame. 

The arrangement according to the Invention is char- 
actertzed by 

one node of tho composito network being assigned 
the role as a superior master node which, for deter- 
mining the transmission rate of the indlvkdual com- 
munication networks includes 
means for forming a fixed idle pattern, common to 
the composite network, euid a fixed triggering pat- 



tem, and 

means for adding said idle pattern to each time 
frame transmitted from sakl superior master node, 
followed by saki fixed triggering pattern as a start 

s of next time frame, 

one node of each of said Individual networks being 
assigned the role as a master node for synchroniz- 
ing tho data transmission of tho rospcctivo network, 
said nnaster node including means for starting, at 

10 the receipt of the triggering pattern in therein, trans- 
missksn of a new time frame from this master node. 

Thus, one node in the composite network is as- 
signed the role as a superior master node determining 

IS the transmission speed of the individual communicatran 
networks. This is obtained by adding a fixed idle pattern 
to each time frame sent out from the node, followed by 
a fixed triggering pattern as a start of the next time 
frame. At the receipt of the triggering pattern in a master 

20 node in an individual communication network, which 
synchronizes the data transmission of this communica- 
tion network, tho mastor nodo starts sending a nowtimo 
frame. 

For maintaining the phase or bit synchronization in 

^5 an individual communication network, tho first node Is 
chosen to be a master. The master node continuously 
sends out data or a clock pattern. Node number two re- 
ceives data or a clock pattern so that the PLL (Phase 
Locked Loop) thereof is locked to the master clock. The 

30 clock of the second node will be locked to the master 
clock at the transmission of data to the other nodes on 
the bus. in the same way the other nodes will lock their 
PLLrs to the up-stream PLL. 

The superk>r master determines the transmission 

3S speed in the whole composite network. Each individual 
network therein Is locked to this speed for sending out 
time frames. This is carried through by the superior mas- 
ter starting each frame with the triggering pattern. This 
pattern is recognized and forwarded by all othor nodes 

40 down-stream In the network. If one node Is master In 
another network it starts a new frame therein. When a 
master has stopped sending a frame it waits until It re- 
ceives the triggering pattern anew before it starts send- 
ing a new frame. 

45 

Description of the drawings. 

The invention will now be described more closely 
with reference to the drawings, on which 

so 

Figure 1 schematically, as an example, shows a 
smaller section of a network composed by several 
communication networks, 

Figure 2 is a comparative assembly of three time 
55 frame sequences appearing in a composite network 
according to the invention, viz. from a superior mas- 
ter node, a master node in a fast part-network, and 
a master node in a sbw part-nelwork, respectively, 
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Figure 3 In a similar assembly as in Figure 2 illus- 
trates the action of propagation delay on the frame 
sequences according to Figure 2, 
Figure 4 schematically shows the topology of a net- 
work occuring in practice, In which the invention can 
be used, 

Figure 5 shows a schematlcal block diagram of one 
ombodlmont of a roccivrng master nodo included in 
the network according to Figure 4. 

Preferred embodiments. 

With reference to Figure 1 a composite network is 
made up of individual communication networks of the 
lime multiplex type. More particularly, these communi- 
cation networks are exemplified by six buses B1-B6 
containing five nodes N1 -N5. The nodes N2-N5 are the 
starling node on each one of the respective buses 
B3-B6. From the node N1 buses 81 and B2 start. The 
nodes N3 and N5 are located on the bus 81 . the node 
N2 on the bus B2, and the node N4 on the bus B4. 

Each one of the nodes N2-N5 by virtue of its location 
at the beginning of a bus, has been assigned the role 
as a master node controlling the frame synchronization 
on this bus. The nodo N1 by virtue of its location at the 
beginning of all buses has been assigned the role as a 
superior master node controlling the synchronization of 
the master nodes of these buses. 

Although not shown, the buses of the net, of course, 
include other nodes than master nodes. 

The data transmission is divided into time frames, 
schematically illustrated in Figure 2. the overall cycle 
time includes, in turn from the beginning of the frame, a 
fixed triggering pattern TM, data D in a time sksts not 
shown, and a fixed Idle pattern TOf^. 

The idle pattern TOM is stored in the computer of 
the superior master node and is added by the latter to 
the time frame as a reactbn to a time stot counter in- 
cluded in this nodo having finished counting. This can 
e.g. be done, in a way easily realized by the man of the 
art, by assigning to the time frame an extra time sbt ob- 
taining the idle pattern. To the idle pattern a new fixed 
triggering pattern TM Is added as the start of the next 
time frame. 

Each frame Is thus started by a triggering pattern 
TM. This pattern is created and distributed by the master 
nodes over the buses, such as B1-B6. Nodes down- 
stream detect the pattern and synchronize their logic for 
a new frame. It does not matter if the data transmission 
time is not the same on different buses, but the total cy- 
cle time has to be the same. 

The superfor master node N1 starts its frame with 
tho triggering pattorn.Whon this pattern reaches a mas- 
ter node, i.e. one of the nodes N2-N5, this node knows 
that a new time frame has begun. The master node then 
starts the frame on its bus, i.e. the respective one of the 
buses B3-B6. by transmitting a triggering pattern down- 
stream. For obtaining synchronization without the mas- 
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ters beginning to "slip" with respect to each other, each 
cycle is ended by the idle pattern. 

The idle pattem makes possible obtaining cycle 
synchronization without having complete clock synchro- 

s nization between the part-networks B1-B6. If the clocks 
of the master nodes do not work with the same speed 
the difference is absortsed by the Idle pattem. If the clock 
of ono master nodo is very fast tho nodo has to wait until 
it receives the trigging pattern before being able to start 

10 sending on its bus/buses. On the other hand, if its clock 
is slow it has the idle time at its disposition for completing 
its transmission until it receives the triggering pattern in- 
fomiing of the fact that transmission shall start. The 
empty space sent out by the master nodes will not have 

IS the same length, nierefore the idle pattern added by the 
superior master node has to be long enough for allowing 
all master nodes to end their transmissions in time for 
receiving the triggering pattern. 

In Figure 2 the frames from one superbr master 

20 node and two respective master nodes 1 and 2, as an 
example, are compared with each other. As can be seen 
tho length of the idio pattern TOM1 added by the supe- 
rior master node is between the empty spaces TOM2 
and TOM3, respectively, of the two master nodes. The 

25 empty space TOM2 of tho nnastor nodo 1 is tho longest 
one since it sends fastest, whereas the empty space 
TOMS of the master node 2 is the shortest one since it 
sends slowest. As an example the time tjQi^ of the idle 
pattern added by the superbr master node can be put to: 

30 

tTOM = 2xAf/fxT, 

where 

Af/r = the accuracy of the oscillator 

ss 

T = 1/frame repetition frequency. 

There will be a short propagation delay before the 
master node begins its transmission but this delay will 
be constant throughout the network and does not affect 
40 the synchronization. In Figure 3 an example of propa- 
gation delay of the masters according to Figure 2 is il- 
lustrated. 

The method according to the invention can be ap- 
plied in the MAC-protocol PTM (L. Gauffin, L Hftkans- 
45 son, B. Pehrson, 

Multi-Gigabit Networking based on PTM, 1:st Mul- 
tiG workshop, Stockholm, November 1, 1990). This is a 
connection orientated high speed protocol tor Gigabit- 
networks. The topology thereof is a double fibre bus, 
so shown schematically in Figure 4. PTM stands for Pro- 
grannable Time Multiplex. 

The band width is divided into time frames with the 
length T. Each cycle is divided into N time slots and each 
time slot is used for transmitting a n-bitframe. From the 
ss beginning T=125 jis, N=2048, and n=64 bits. 

The main property o1 the MAC-protocol is that a 
small number of the time slots (called static slots) are 
used as control channels between the nodes. All other 



EP 0 522 607 B1 



3 



EP 0 522 607 B1 



time slots (called dynamic slots) constitute free band 
width and are dynamically assigned to nodes. From the 
beginning the dynamic slots are evenly distributed be- 
tween all nodes although the distribution is different on 
each one of the buses. 

Another importanl property of the PTM-networl< is 
that each node can ba connected to 1 , 2 or 3 double 
fibre btiGos, and that the contents in a timo slot on a 
double bus can be connected over to a time slot on an- 
other double 1x16. 

One of the most interesting aspects of this network 
with many individuals is that the differences between 
LAN (Local Area Network), MAN (Medium Area Net- 
work) & WAN (Wide Area Network) disappears. In future 
the fibres of the very fast network are supplied by the 
telecommunication companies as dark fibres with wall 
adapters, where the own equipment can be connected. 

Frame synchronization in the PTM-network is ob- 
tained In the following way. 

Each node on the same bus is totally synchronized 
by use of a PLL. For synchronization between different 
buses an idle pattern according to the abovo is used in 
accordance with the invention. At use of the system with 
idle pattern and PLL no very accurate clock signals are 
needed in the nodes. Crystals with a tolerance of 200 
ppm can be used. 

For avoiding cycle slip the length of the idle pattern 
has to be longer than the difference in cycle time be- 
tween the slowest and fastest buses of the network. The 
maximum difference in cycle time is here 2 x 200 ppm 
= 400 ppm, A cycle time of T=1 25|a gives an idle time of 
50 ns. If this is translated into bits (a bit = 0,925 ns) this 
will give a smallest length of the idle pattern of 54 bits. 
The total number of data bits in a time frame is approx- 
imately 130000. This gives an overhead of less than 1 
promille. 

The PLL must receive a signal for keeping the clock 
signal stable. The idle pattern is therefore made as a bit 
sequence. There is no problem using a bit sequence for 
illustrating idling since the time slot counter will know 
when the frame has come to an end. 

Two things are required by the triggering pattern be- 
fore a new frame can be started. Firstly, there must be 
no doubt that it is the quesiton of a triggering pattern. 
Secondly, the counter in the node must have Indicated 
the end of thef rame before the triggering pattern arrives. 
The idle pattern must be long enough for guaranteeing 
that the slowest bus wilt be able to end its frame. 

Figure 5 as an example schematically shows the 
composition of a receiving node in the network accord- 
ing to Figure 4. On the incoming fibre designated 2 either 
data or a clock pattern will appear. In the way described 
above, received data are divided into timo frames, in- 
cluding triggering pattern, data and idle pattern. 

Data or the clock pattern is supplied via the receiver 
4 of the receiving node to a phase locking circuit 6 lock- 
ing the PLL of the node to the clock of a master node 
The clock of the receiving node will thereby be locked 



to the nnaster clock at the transmission of data to other 
nodes in the network. 

Data are furthemnore received in a data multiplexor 
8 which passes on incomming data divided into 16-bit 
s packets to a triggering pattern comparator 10. In the 
comparator 10 the fixed triggering pattern Is stored for 
comparison with and identification of the triggering pat- 
tom of an incoming timo frame, said triggorfang pattern 
preceded by the idle pattern being included in the first 

10 16 bit packet. A condition for starting detection of the 
triggering pattern is obtained from a counter 12 which is 
controlled by the PLL of the node, and the perk)d of 
which is similar to the cycle time of a time frame minus 
the length of the idle pattern. 

IS After having finished counting the counter 1 2 emits 
the condition to the comparator 10, indicated by an ar- 
row 14, in the form of a signal to start fooking for the 
triggering pattern. As soon as the triggering pattem has 
been detected, a reset signal is sent from the compara- 

20 torlO, indicatedbyanarrowie.tothe counter 12, which 
starts a new counting cycle At the same time transmis- 
sion is started, indicated by an arrow IB, of data in the 
form of 64 bit packets to a so called DTM-machine (Dis- 
tributed Time Multiplex), not shown. Principally, this is a 

^5 switch having control information for connecting data to 
one or several receiving units, e.g. an interface of a com- 
puter, a node located in the same network or in another 
one, etcetera. 

More closer details regarding the above descrip- 

30 tion, as well as design and function of the networks, 
busses, nodes and blocks, schematically shown in Fig- 
ures 1 , 4 and 5, appear as self-evident to the man of the 
art and need therefore not be described more closely 
here. 

35 

Claims 

1. A method for synchronizing two or more individual 
40 communbation networks of the lime multiplex type, 

in order to form a composite network thereof, said 
individual communication networks having nodes 
via whk:h cyclic transmission of time frames is per- 
formed, said time frames including time stots in- 
45 tended for data transmission, characterized by 

determining the transmission rate of the individ- 
ual communicatkjn networks by 
forming a fixed idle pattern, comnrx^n to the 
^0 composite network, and a fixed triggering pat- 

tern, and 

adding said idle pattern to each time frame sent 
from a node, followed by said triggering pattern 
as a means for Indicating a start for transmitting 
ss a next time frame. 

2. A method according to claim 1 . characterized by 
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assigning to one node in the composite network 
the role as a superior master node determining 
the transmission speed of the individual com- 
munication networks by adding said fixed Idle 
pattern to each time frame sent out from said 
superior master node, followed by said fixed 
triggering pattern, and 

assigning to one node in each of said individual 
networks the role as a master node synchroniz- 
ing data transmission of this network, 
said triggering pattern at the receipt thereof in 
one of said master nodes starting transmission 
of a new time frame from this master node. 

3. A method according to claim 1 or 2. characterized 
by forming the length of the idle pattern substantially 
greater than the length of the difference between 
the cycle times of the fastest and slowest commu- 
nication networks. 

4. A method according to any of claims 1-3, charac- 
terized by controlling said addition of the fixed idle 
pattern by means of a counter. 

5. An arrangement for synchronizing two or more com- 
munication individual networks of the time multiplex 
type, for forming a composite network thereof, said 
individual networks having nodes (N1 -N5) via which 
cyclic transmission of time frames is performed, 
said time frames including time slots intended for 
data transmission, characterized by 

one node (N1) of the composite network being 
assigned the role as a superior master node 
which, for determining the transmission rate of 
the individual communicatton networks 
{B1-B6), includes 

means for forming a fixed idle pattern (TOM), 
common to the composite network, and a fixed 
triggering pattern (TM). and 
means for adding said WIe pattern to each time 
frame transmitted from said superior master 
node, followed by said fixed triggering pattern 
(TM) as a start of next time frame, 
one node of each of said individual networks 
being assigned the role as a master node 
(N2-N5) for synchronizing the data transmis- 
sion of the respective network, said master 
node including means (8-1 2) for starting, at the 
receipt of thetriggering pattern in therein, trans- 
mission of a new time frame from this master 
node. 

• 6. An arrangement according to claim 5, characterized 
in that saW means for starting transmission of a new 
time frame from a master node include 
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ilar to the cyling time of a time frame minus the 
length of the idle pattem, and 
a triggering pattem comparator (10) having 
means for storing the fixed triggering pattern 
and for comparing it with and kientifying a trig- 
gering pattern of an incoming time frame, 
said counter being connected to the compara- 
tor for transmitting, after having finished to 
count, a signal to the comparator to begin de- 
tection of an incoming triggering pattem. 



PatentansprQche 

1. Verfahren zur Synchronisierung von zwei oder 
mehr individuellen Kommunikationsnetzwerken 
des Zeitmultiplextyps, urn daraus ein zusammenge- 
setztes Netzwerk zu bilden. wobei die individuellen 
Kommunikationsnetzwerke Knoten haben, uber 
welche eine zyklische Ubertragung von Zeitrahmen 
durchgefOhrt wird, wobei die Zeitrahmen Zeitschlit- 
ze eInschlieBen, welche fQr die DatenObertragung 
vorgesehen sind, gekennzelchnet durch: 

Bestimmung der Ubertragungsrate der indivi- 
duellen Kommunikationsnetzwerice durch 

Bilden eines festen Leerlaufmusters, welches 
das zusammengesetzte Netzwerk gemeinsam 
hat, und eines festen Auslosemusters. und 

HinzufOgen des Leerlaufmusters zu jedem 
Zeitrahmen. welcher von einem Knoten gesen- 
det wird, gefolgt von dem Auslosemuster als ei- 
nem Mittel zur Anzeige eines Anfangs zur 
Obertragung eines nachsten Zeitrahmens. 

2. Verfahren nach Anspruch 1, 

dadurch gekennzelchnet da3: 
einem Knoten in dem zusammengesetzten 
Netzwerk die Rolle eines Obertiauptknotens 
zugeordnet wird, welcher die Ubertragungsge- 
schwindigkeit der Indivkluellen Kommunikati- 
onsnetzwerke bestimmt durch Addieren des fe- 
sten Leerlaufmusters zu jedem von dem Ober- 
hauptknoten ausgesendeten Zeitrahmen. ge- 
folgt von dem festen Auslosemuster. und 
einem Knoten in jedem der individuellen Netz- 
werke die Rolle als Hauptknoten zugeordnet 
wird, welcher die DatenObertragung dieses 
Netzwerkes synchronisiert, 
wobei das Auslosemuster bei seinem Empfang 
in einem der Hauptknoten die Ubertragung ei- 
nes neuen Zeitrahmens von diesem Hauptkno- 
ten startet. 



a counter (1 2). the cycling time of which is sim- 3. Verfahren nach Anspruch 1 oder 2, 
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dadurch gekennzeichnet, da3 
die Lange des Lee rlauf musters wesentltch langer 
gebildet wird als die Lange der Drflerenz zwischen 
den Zykluszeiten der schnellsten und iangsamsten 
Kommunikationsnetzwerke. ^ 

Verfahren nach einem der AnsprQche 1 bis 3, 
dadurch gekennzelohnet, daO 
die Hinzuf Ogung des festen Leer lauf musters mittels 
eines Zahlers gesteuert wird. io 

Eine Anordnung zur Synchronisierung von zwsi 
Oder mehr indivkiuellen Kommuntkatkinsnetzwer- 
ken des Zeitmultiplextyps, um daraus ein zusam- 
mengesetztes Nelzwerk zu bilden, wobei die indivi- t5 
duellen Netzwerke Knoten (N1-N5) haben, uber 
welche die zyklische Ubertragung von Zeitrahmen 
durchgefuhrt wird, wobei die Zeitrahmen fur die Da- 
tenObertraqung vorqesehene Zeitschlitze liaben, 
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laktzeit eines Zeitrahmens abzuglich der Lan- 
ge des Leertaufmusters isl, und 

einen Ausldsemusterverglelcher (10), der eine 
Vorrlchtung hat zur Speicherung des festen 
Ausldsemusters und fOr dessen Verglelch mit 
einem Ausldsemuster eines ankomenden Zeit- 
rahmens und dor Idontifizicrung oinoe Ausldso- 
musters eines ankommenden Zeitrahmens. 

wobei der Zahler mit dem Vergleicher verbun- 
den ist. um nach dem Ablauf des Zahlens ein 
Signal an den Vergleicher zu Obertragen, daQ 
die Eriaesung eines ankommenden Ausbee- 
musters begonnen werde. 



Revendications 



20 1. 



2S 



dadurch gekennzeichnet, daD 

einem Knoten (N1) des zusammengesetzten 
Netzwerks die Rolle als Oberhauptknoten zu- 
gcordnct wird, wclchcr zur Bostimmung dor 
Ubertragungsrate der indivlduellen Kommuni- 
kationsnetzwerke (B1-B6) 

eine Vorrlchtung zur Bildung eines festen Leer- 
taufmusters (TOM), welches das zusammen- 
gesetzte Netzwerk gemeinsam hat, und zur Bil- 
dung eines festen Auslosemusters {JKA) ent- 
halt, und 



eine Vorrlchtung zur Addierung des Leertauf- 
musters zu jedem von dem Oberhauptknoten 
Qbertragenen Zeitrahmen, gefolgt von dem fe- 
sten Ausldsemuster (TM) als einem Aniang des 
nachstcn Zeitrahmens. 

40 

wobei einem Knoten jedes individuellen Netz- 
werkes die Rolle als Hauptknoten (N2-N5] zur 2. 
Synchronisierung der Datenubertragung des 
jeweiligen Netzwerkes zugeordnet wird, wobei 
der Hauptknoten eine Einrichtung (B-12) ent- 
halt, um beim Empfang des Auslosemusters 
die Obertragung eines neuen Zeitrahmens von 
diesem Hauptknoten zu starten. 

6. Anordnung nach Anspruch 5, so 

dadurch gekennzeichnet, dal) 

die Vorrlchtung zum Starten der Ubertragung 
eines neuen Zeitrahmens von einem Haupt- ss 
knoten enthalt: 

einen Zahler (12), dessen Taktzeit ahnlich der 



Proced6 pour synchroniser au moins deux r^seaux 
de telecommunication individuals du type ^ mutti- 
plox tcmporol, dans lo but do former un r6scau com- 
posite de ceux-ci, ces reseaux de teiecommunica< 
tlon Individuels ayant des noeuds par I'interm^diaire 
dosquols uno transmission cycliquo do tramos tom- 
porelles est effectu6e. ces trames temporellescom- 
prenant des creneaux temporels qui sont destines 
k la transmission de donndes, caractdrisd en ce que 

on determine la cadence de transmission des 
reseaux de tdldcommunicatlon individuels, en 
formant une configuraton de repos fixe, com- 
mune au r^seau composite, et une configura- 
tion de d^clenchement fixe, et 
on ajoute cette configuratton de repos ^ chaque 
trame temporelle 6mise par un noeud, en la fai- 
sant suivre par la configuration de d6clenche- 
ment. k titre de moyen pour indiquer un point 
do commcncomont pour la transmissbn d'uno 
trame temporelle suivante. 

Procddd selon la revendicatlon 1 , caract^risd en ce 
que : 

on attrlbue k un noeud dans ie rdseau compo- 
site le r6le d'un noeud matt re sup^rieur, deter- 
minant la Vitesse de transmission des reseaux 
de telecommunication individuels, en ajoutant 
la configuration de repos fixe k chaque trame 
temporelle qui est emise par le noeud maftre 
superieur, et en la falsant suivre par la configu- 
ratbn de dedenchement fixe, et 
on attribuo a un nooud dans chacun des r6- 
seaux Individuels le r6le d'un noeud mattre syn- 
ch ronlsant la transmission de donnees de ce 
reseau, 

la reception de la configuration de dedenche- 
ment dans I'un des noeuds maTtres detemni- 
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nant Is commencement de la transmission 
d'une nouvelle trame temporelle k partir de ce 
noeud maUre. 

3. Proct666 selon la revendicatton 1 ou 2, carectdriad s 
en ce qu'on fixe la longueur de la configuration de 
repos de fagon qu'elle solt notablement plus grande 
quo la longuour do la diffdronco cntro los p6riodoG 

de cycle du r^seau de tdldcommunication le plus 
raptde et du rdseau de telecommunication le plus io 
lent. 

4. Procdde selon Tune quelconque des revendications 
1 -3, caractdrise en ce qu'on commande I'ajout de 

la configuration de repos fixe au moyen d'un comp- is 
teur. 

5. DIspositil pour synchroniser au moins deux r^seaux 
de telecommunication individuels du type a multi- 
plexage tempore), pour former un r^seau composite 20 
de ceux-ci. ces r6seaux individuels ayant des 
nocuds (N1-N5) par rintorm6diairo dcsquols la 
transmission de trames temporelles est effectu^e, 
ces trames temporelles comprenant des cr^neaux 
tcmporcls qui sont dcstinbs k la transmission do 2S 
donn6es, caracteris6 par : 

{'attribution a un noeud (N1 } du reseau compo- 
site du rdle d'un noeud mattre sup^rieur qui, 
pour la determination de la cadence de trans- 30 
mission des reseaux de telecommunication 
(B1 -66) individuels, comprend : 
des moyens pour former une configuration de 
repos (TOM) fixe, commune au reseau compo- 
site, et une configuration de dedenchement 35 
(TM) lixe. et 

des moyens pour ajouter la configuration de re- 
pos k chaque trame temporelle transmise k 
partir du noeud mattro 8up6ricur, la configura- 
tion da repos etant suivie par la configuration 
de dedenchement (TM) fixe, k titre de debut de 
la trams temporelle suivante, et 
Tattribution k un noeud de chacun des reseaux 
individuels du role d'un noeud mattre (N2-N5) 
pour synchroniser la transmission de donndes ^ 
du reseau respectif. ce noeud maTtre compre- 
nant des moyens (8-12) pour commencer, k la 
reception de la configuration de dedenche- 
ment dans ce noeud. la transmission d'une 
nouvelle trame temporelle k partir de ce noeud so 
maitre. 

6. Dispositif solon la'^rovondication 5, caract6ris6 on 
ce que les moyens destines k commencer la trans- 
mission d'une nouvelle trame temporelle k partir 
d'un noeud maTtre comprennent 

un compteur (12) dont la periode de cycle est 
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similaire k la p6riode de cycle d'une trame tem- 
porelle, moins la longueur de la configuration 
de repos, et 

un comparateur de configurations de deden- 
chement (10) comportant des moyens pour en- 
reglstrer la configuration de dedenchement 
fixe et pour la comparer avec une configuration 
do ddcionchcmont d*uno tramo tomporollo on- 
trante, ainsi que pour identifier celle-cl. 
le compteur etant connects au comparateur 
pourtransmattreun signal au comparateur, une 
fois que le comptage est termine, pour com- 
mencer la detection d'une configuration de de- 
denchement entrante. 
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